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A QUICK CONNECT CONNECTOR WITH TOLERANCE

ACCOMMODATION

Field

A quick connect connector that connects a first fluid system to a second fluid

system for performing processing operations, for example charging, evacuation

and/or testing, on the second fluid system. In particular, a quick connect connector

that is designed to accommodate the tolerance associated with a fitting of the second

fluid system to which the connector is to be connected and through which a

processing operation can be performed.

Background

Quick connect connectors are often used to connect external fluid systems

for example charging, evacuation and/or testing equipment, to a fluid system such as

manufacturing, test, or processing equipment. Once the connection is made and any

valves are opened, fluid can flow through the connector either into the fluid system

or from the fluid system depending on the processing operation being performed.

Regardless of the processing operation, it is generally desirable to achieve

connection of the systems and sealing of the connector prior to any fluid being

allowed to flow in order to prevent fluid leakage from the connector.

The connector is typically designed to connect with a fitting on the fluid

system, with the fitting including a valve that controls the flow of fluid through the

fitting. The fittings generally have a common overall structure. However,

differences in dimensional tolerances among fittings may cause the connector to

connect differently to one fitting than to another fitting. The differences in

connection can be problematic in that the connector may not seal properly with the

fitting, thereby causing fluid leakage.



A connector that accommodates differences in dimensional tolerances in

fittings to which the connector is to be connected, and that solves other problems in

conventional connectors, is desirable.

Summary

A quick connect connector that connects a first fluid system to a second fluid

system for performing processing operations, for example charging, evacuation

and/or testing, on the second fluid system. The first fluid system to which the

connector is attached can be, for example, a source of propane for charging a

propane tank, a source of low pressure for evacuating the tank, or testing equipment

for testing the tank. The second fluid system can be, for example, a propane tank.

The connector is designed to connect to a fitting on the second fluid system

and accommodate dimensional tolerances in the fitting to achieve a reliable seal

between the connector and the fitting and prevent fluid leakage during processing

operations, for example charging, evacuation or testing of the second fluid system.

The connector includes a front body, a rear body, a sleeve disposed around

the front body and the rear body, a sealing piston disposed within the front body and

the rear body, an anti-side load piston that surrounds the sealing piston within the

front body, a shaft disposed within the sealing piston and fixed to the rear body, and

a spring engaged between the sealing piston and the shaft and generating a biasing

force that biases the sealing piston and the shaft in opposite directions.

The sealing piston is loaded by the spring and seals against a seal on the

fitting. The spring of the sealing piston accommodates the tolerance associated with

the fitting, and provides a self-adjusting seal between the sealing piston and the seal

of the fitting. The force provided by the spring should be large enough to create a

reliable seal between the sealing piston and the seal on the fitting. However, the

large force provided by the spring makes direct actuation of the spring difficult.

Therefore, the connector is provided with a mechanical advantage mechanism, for

example a ball ramp mechanism, to drive the spring.



To enhance the reliability of the seal, the anti-side load piston wedges into

the fitting bore to minimize side load.

The connector includes a connection mechanism configured to connect the

connector with the fitting. When activated, the connector, in particular the sealing

piston and the sleeve, encapsulates the end of the fitting to prevent the fitting from

disconnecting from the connection mechanism. The connection mechanism can be,

for example, collets or a semi-cylindrical nest.

The shaft controls flow through the connector. The shaft includes an outer

wall, a flow passage defined by the wall, a sealing shoulder configured to engage

with a seal on the sealing piston, and one or more openings through the outer wall

leading to the flow passage. The length of the seal is greater than the length of the

one or more openings to prevent the seal from being drawn into the flow stream.

The design of the connector is such that if the connector is activated without

engagement with the fitting, the shaft will not actuate and will remain in sealing

engagement with the seal on the sealing piston to prevent flow through the

connector.

Brief Description of the Drawings

Further details are explained below with the help of the examples illustrated

in the attached drawings in which:

Figure 1 is a perspective view of a connector and fitting in accordance with

one exemplary embodiment.

Figure 2 is a longitudinal cross-sectional view of the connector and fitting of

Figure 1 in a default stage.

Figure 3 is a longitudinal cross-sectional view showing the connector

connected to the fitting, with the connector not activated.

Figure 4 is a longitudinal cross-sectional view of the connector and the

fitting at the beginning of actuation.

Figure 5 is a longitudinal cross-sectional view of the connector and the

fitting at an intermediate stage of actuation.



Figure 6 is a longitudinal cross-sectional view of the connector and the

fitting at the fully activated stage with arrows showing the fluid flow path.

Figure 7 is a longitudinal cross-sectional view of the connector and the

fitting showing activation of the connector without engagement with the fitting.

Figures 8-14 are views similar to Figure 1-7, respectively, showing an

alternative embodiment of a connector.

Figures 15-19 are longitudinal cross-sectional views of another alternative

embodiment of a connector at various stages of connection.

Detailed Description

With reference initially to Figure 1, a quick connect connector 10 is

illustrated that connects a first fluid system 12 to a second fluid system 14 for

performing processing operations, for example charging, evacuation and/or testing,

on the second fluid system 14. The first fluid system 12 to which the connector 10

is attached can be, for example, a source of propane for charging a propane tank, a

source of low pressure for evacuating the tank, or testing equipment for testing the

tank. The second fluid system 14 can be, for example, a propane tank. However,

the connector 10 can be used with other fluid systems in which a quick connector is

used to connect a first fluid system to a second fluid system.

The connector 10 is designed to connect to a fitting 20 of the second fluid

system 14 and accommodate dimensional tolerances in the fitting 20 to achieve a

reliable seal between the connector 10 and the fitting 20 and prevent fluid leakage

during processing operations through the connector 10 and the fitting 20, for

example charging, evacuation or testing of the fluid system 14.

With reference to Figures 1 and 2, the fitting 20 includes a first end portion

22 designed to be connected to the remainder of the fluid system 14, and a second,

threaded end portion 24 that connects to the connector 10. A hex surface 26 is

defined between the first end portion 22 and the second end portion 24 to permit

engagement with the fitting 20 by a wrench or the like. The fitting 20 further

includes a circumferential channel 28 defined between the hex surface 26 and the



end of the threads of the second end portion 24 which is engaged by the connector

10 during connection.

The fitting 20 further includes a fluid passage 30 extending therethrough

from the first end portion 22 to the second end portion 24 to allow a fluid to flow

through the fitting 20. Further, the second end portion 24 includes a bore defined by

an interior surface 32. A circumferential seal 34 made of, for example, an

elastomer, is disposed in a circumferential channel 36 formed in the interior surface

32 next to an interior, vertical wall 38 defining a transition from the interior surface

32 to the fluid passage 30.

A valve (an embodiment of which is illustrated in Figures 15-19) can be

incorporated into the fitting 20 or located downstream from the fitting 20 to control

fluid flow through the fluid passage 30, and prevent escape of fluid from the fluid

system 14.

Turning now to the connector 10, and with continued reference to Figures 1

and 2, the connector 10 includes a first end portion 50 that is connected to the fluid

system 12 so that the connector 10 is in fluid communication with the fluid system

12, and a second end portion 52 that is configured to detachably connect to and seal

with the fitting 20. The connector 10 is generally cylindrical and includes a

longitudinal axis A-A. The connector 10 also includes the following components: a

front body 56 that includes the second end portion 52, a rear body 58, an actuating

sleeve 60, a sealing piston 62, an anti-side load piston 130, and a shaft 64 that

includes the first end portion 50.

The front body 56 includes a first end 66 and a second end 68, with the first

end 66 having a connection mechanism 70 fixed thereto that is configured to

connect to the fitting 20. In the embodiments, illustrated in Figures 1-7, the

connection mechanism 70 comprises a semi-cylindrical nest that includes a flange

72 that is configured to fit into the channel 28 of the fitting as shown in Figures 3-6.

The semi-cylindrical design of the nest allows the nest to fit over the end portion 24

of the fitting 20 when connecting the connector to the fitting, with the flange 72 then

fitting into the channel 28 to engage the connector with the fitting.



The second end 68 of the front body 56 is slideably disposed within the rear

body 58 whereby the front body 56 and the rear body 58 can move relative to one

another in a direction parallel to the longitudinal axis. Between the first and second

ends 66, 68, the front body 56 includes a cylindrical recess 74 formed in the exterior

surface thereof, with a circumferential actuating ramp 76 extending from the recess

74 to the exterior surface adjacent the second end 68. The actuating ramp 76 is at an

acute angle relative to the longitudinal axis, for example about 17-22 degrees. The

purpose of the actuating ramp 76 will be described later.

The rear body 58 includes a first end 78 disposed around the second end 68

of the front body 56 and a second end 80. The first end 78 includes a plurality of

circumferentially spaced holes 82 extending therethrough, with an actuating ball 84

disposed in each hole. The balls 84 are engageable with the actuating ramp 76 as

will be described further below.

The actuating sleeve 60 includes a first end 86 and a second end 88, and is

disposed around both the front body 56 and the rear body 58. In particular, the

sleeve 60 includes an interior surface at the first end 86 that is slideably disposed on

an exterior surface of the front body 56 adjacent the first end 66 thereof. A

circumferential channel 90 is formed on the interior surface of the sleeve 60

between the first and second ends 86, 88, and an actuating surface 92 extends

rearwardly from the channel 90 toward the second end 88. The actuating surface 92

is disposed at an acute angle relative to the longitudinal axis, for example about 7-

20 degrees. The sleeve 60 also includes a snap ring at the second end 88 that retains

the sleeve.

The balls 84, ramp 76 and surface 92 together form a mechanical advantage

mechanism that provides a mechanical advantage during actuation of the connector

10 as will be described further below.

The sealing piston 62 is disposed within the front body 56 and the rear body

58, and includes a first end 94 that is configured for sealing engagement with the

seal 34 of the fitting 20, and a second end 96. The sealing piston 62 is retained



within the rear body 58 by engagement between a flange 95 formed at the second

end 96 and a flange 97 formed on the interior surface of the rear body 58.

The shaft 64 is disposed within the sealing piston 62 and includes a first end

98 and the end portion 50. A flange 100 is defined on the exterior surface of the

shaft 64 intermediate the end 98 and the end portion 50. The flange 100 is engaged

with a shoulder 102 on the interior surface of the rear body 58, and a snap ring 104

is inserted into a groove formed in the interior surface of the rear body behind the

flange 100. Therefore, the shaft 64 and the rear body 58 are connected to one

another so as to be movable together.

As shown in Figure 2, a coil spring 110 surrounds the sealing piston 62 and

is disposed between, and acts on, the front body 56 and the rear body 58. The

spring 110 biases the front body 56 and the rear body 58 in opposite directions away

from each other in a direction parallel to the longitudinal axis. In addition, a coil

spring 112 surrounds the shaft 64, and is disposed between, and acts on, the sealing

piston 62 and the shaft 64. The coil spring 112 generates a biasing force that biases

the sealing piston 62 and the shaft 64 in opposite directions in a direction parallel to

the longitudinal axis.

The shaft 64 and the sealing piston 62 are configured to be in sealing

engagement with each other at certain times during use of the connector 10 to

control fluid flow through the connector. As illustrated in Figure 2, a

circumferential seal 114 is disposed on the interior surface of the sealing piston,

held within a channel defined between a pair of flanges 116, 118 on the interior

surface. In addition, the shaft 64 is generally hollow and includes a fluid flow

passage 120 that extends from the end portion 50 toward the end 98 which is closed.

The flow passage 120 is defined by an outer wall 122 of the shaft. The end 98

includes a sealing shoulder 124 that projects beyond the outer diameter of the outer

wall 122 at the end 98 that is engageable with the seal 114. In addition, a plurality

of openings 126 are formed in the wall 122 at circumferentially spaced locations

adjacent the end 98 to be able to place the flow passage 120 in fluid communication

with the exterior of the wall 122.



Figure 2 illustrates that the length of the seal 114 measured in a direction

parallel to the longitudinal axis is greater than the length of each opening 126

measured in a direction parallel to the longitudinal axis. This prevents the seal 114

from being drawn into the openings 126 during operation of the connector 10.

The connector 10 further includes an anti-side load piston 130 that surrounds

the end 94 of the sealing piston 62 and is slideably disposed between an outer

surface of the sealing piston 62 and an interior surface of the front body 56. The

piston 130 includes a wedge-shaped forward end 132, and a coil spring 134 that

surrounds the sealing piston 62 and acts on the piston 130 to bias the piston 130 in a

direction toward the fitting 20. A snap-ring 136 fixed to the sealing piston 62

retains the piston 130 on the sealing piston 62.

The operation of the connector 10 will now be described with reference to

Figures 2-7. Figure 2 illustrates a default stage of the connector 10 when the

connector is not connected to the fitting. Figure 3 illustrates the connector 10 when

the connection mechanism 70 is first hooked to the fitting 20, with the flange 72

disposed behind the threads of the end portion 24 in the channel 28. In this

preliminary stage, the balls 84 are recessed into the channel 90 of the sleeve 60.

Further, the sealing piston 62 and side load piston 130 are recessed within the front

body 56 in their default location. In addition, the sealing shoulder 124 is in sealing

engagement with the seal 114, thereby preventing fluid flow through the fluid

passage 120.

Figure 4 illustrates the connector 10 at the beginning of actuation to achieve

connection. Connection is started by a user pushing on the sleeve 60 in a direction

toward the fitting 20. This causes the balls 84 to start leaving the channel 90, and

forces the rear body 58, the shaft 64, and the sealing piston 62 to move together

toward the fitting 20 with the sealing piston 62 moving into the bore of the fitting.

This prevents the fitting 20 from slipping out of the hooked grip of the connection

mechanism 70. In addition, the end 94 of the sealing piston 62 contacts the seal 34

in the fitting 20. Further, the anti-side load piston 130 wedges into the bore of the

fitting, with the wedge-shaped forward end 132 engaged with the surface 32. This



limits the amount of movement to the sealing area caused by side loads. In addition,

the diameter of the ring 136 on the sealing piston 62 is slightly less than the inner

diameter of the surface 32 so that the ring 136 also helps positioning and control

side loads. In this stage, the sealing shoulder 124 remains in sealing engagement

with the seal 114, thereby preventing fluid flow through the fluid passage 120.

In Figure 4, the balls 84 are in a position to provide a mechanical advantage

for compressing the spring 112. The spring 112 is configured to provide a high bias

force forcing the sealing piston 62 into engagement with the seal 34 to ensure that

the engagement remains during connection. Therefore, the mechanical advantage

provided by the balls 84, ramp surface 76 and surface 92 is necessary in order to

overcome the biasing force of the spring 112.

Figure 5 illustrates the connector at an intermediate stage of connection. As

the sleeve 60 pushes the balls 84 further down the ramp surface 76, the sealing

piston 62 stops moving due to engagement with the seal 34. The mechanical

advantage provided by the balls 84 is compressing the spring 112 and also causing

the rear body 58 and the shaft 64 to move forwardly toward the fitting 20. As the

shaft 64 moves forward, the sealing shoulder 124 starts to disengage from the seal

114 until the openings 126 open past the seal 114 allowing fluid to flow from the

passage 120 and into the flow passage 30 of the fitting. Because the openings 126

are narrower than the seal 114, the seal 114 does not draw into the process fluid.

Figure 6 illustrates the connector at the full connected stage. The balls 84

are at the end of the ramp surface 76 in the recess 74. The openings 126 are fully

open to allow fluid to flow freely from the passage 120 through the openings 126

and to the passage 30 (or from the passage 30, through the openings 126 and into

the passage 120). In addition, the sleeve 60 is over the connection mechanism 70

and the fitting end 24 to eliminate the chance of the accidental disconnection.

Further, the spring 112 is fully compressed, putting significant forces on the fitting

via the sealing piston 62 to maintain sealing contact with the seal 34.



Figure 7 illustrates operation of the connector 10 without engagement with

the fitting 20. As the sleeve 60 is slid forward, the sealing shoulder 124 remains

engaged with the seal 114 to prevent fluid flow through the connector.

Figures 8-14 illustrate an alternative embodiment of a connector 200 that

incorporates many of the concepts of the connector 10. The differences in the

connector 200 from the connector 10 will be described, it being understood that the

undescribed features in the connector 200 are generally similar, at least in function,

to corresponding features in the connector 10.

The connector 200 uses a connection mechanism 202 in the form of collets

203a, 203b to connect the connector 200 and the fitting 204. One half of the collets

203a are fixed to a front body 206 and the other half of the collets 203b are

pivotably connected to the front body 206. The construction of pivoting collets and

how to pivotally connect collets to a support member is well known to those of

ordinary skill in the art. The fixed collets and the pivoting collets alternate with

each other. The fixed collets 203a act as a guide during connection with the fitting

204 by guiding the end of the connector over the end of the fitting during

connection. When connected, the pivoting collets 203b pivot down behind the

threads on the end of the fitting 204 and into a circumferential channel 208, as

shown in Figure 11. Because of the collets 203a, 203b, the anti-side loading piston

used in the connector 10 is not needed in the connector 200.

The remaining construction and operation of the connector 200 is generally

similar to the connector 10 in that it includes a rear body 210, a sleeve 212, a sealing

piston 214, a shaft 216, and a coil spring 218 with a large spring force between the

sealing piston 214 and the shaft 216 that biases the sealing piston and the shaft in

opposite directions. The specific construction of the front body 206, the rear body

210, the sleeve 212, the sealing piston 214, the shaft 216, the coil spring 218 and the

remaining components is apparent from Figures 8-14, and the operation of these

components is generally similar to the operation of corresponding components

described with respect to the connector 10 in Figures 1-7. It is noted that the shaft

216 is connected to the rear body 210 via threads 220



Figure 9 illustrates a default stage of the connector 200 when the connector

is not connected to the fitting. Figure 10 illustrates a preliminary stage of the

connector 200 when it is first connected to the fitting 204. Figure 11 illustrates the

connector 200 at the beginning of actuation to achieve connection. Figure 12

illustrates the connector at an intermediate stage of connection. Figure 13 illustrates

the connector 200 at the full connected stage. Figure 14 illustrates operation of the

connector 200 without engagement with the fitting 204.

Figures 15-19 illustrate an alternative embodiment of a connector 300 that

incorporates many of the concepts of the connectors 10, 200. The differences in the

connector 300 from the connectors 10, 200 will be described, it being understood

that the undescribed features in the connector 300 are generally similar, at least in

function, to corresponding features in the connectors 10, 200.

The connector 300 is designed to engage with a fitting 302 and open a valve

304 in the fitting. The valve 304 is normally closed to prevent fluid flow through

the fitting 302, but is actuated open by a push rod 306 connected to the end of a

shaft 308 of the connector 300. The rod 306 moves forward as the shaft 308 moves

forward during connection to the fitting 302.

When the connection mechanism of the connector 300 is first hooked to the

fitting 302, as shown in Figure 16, and at the beginning of actuation to achieve

connection as shown in Figure 17, the end of the push rod 306 is spaced from the

valve 304. At an intermediate stage of connection shown in Figure 18, the end of

the push rod 306 is still spaced from, but is near the start of contacting, the valve

304. At the full connected stage shown in Figure 19, the push rod 306 has moved

forwardly enough to open the valve 304, allowing fluid to flow through the

connector 300 and the fitting 302.

With reference to Figure 17, the sealing piston 310 has an exterior diameter

that is slightly less than the inner diameter of the bore of the fitting 302. Due to the

close fit between the sealing piston 310 and the fitting bore, side loading is limited.

However, an anti-side load piston similar in location, configuration and function to



the anti-side load piston 130 illustrated and described with respect to Figures 1-7

could be incorporated into the connector 300 as well.

As with the connectors 10, 200, if the connector 300 is activated without

engagement with the fitting 302, the shaft 308 remains in sealing engagement with

the main seal to prevent fluid flow through the connector 300.



Claims

1. A connector for connecting a first fluid system to a second fluid system,

comprising:

a front body that includes a connection mechanism configured to connect the

connector with the second fluid system, and a circumferential actuating ramp that is

angled relative to a longitudinal axis of the connector;

a rear body having a portion disposed around the front body, and the portion

including a plurality of holes with an actuating ball disposed in each hole, the

actuating balls being engageable with the actuating ramp;

a sleeve disposed around the front body and the rear body, the sleeve being

engageable with the actuating balls;

a sealing piston disposed within the front body and the rear body and

including a forward end engageable with the second fluid system;

a shaft disposed within the sealing piston, the shaft is fixed to the rear body;

and

a spring engaged between the sealing piston and the shaft and generating a

biasing force that biases the sealing piston and the shaft in opposite directions.

2. The connector of claim 1, wherein the connection mechanism comprises

collets.

3. The connector of claim 1, wherein the connection mechanism comprises a

semi-cylindrical nest.

4 . The connector of claim 1, wherein the connector includes a connected stage

where the connection mechanism is connected to an end portion of the second fluid

system, the forward end of the sealing piston is disposed within an interior diameter

of the end portion of the second fluid system and contacts a seal on the end portion,



and the sleeve is disposed around the connection mechanism and around an exterior

diameter of the end portion.

5. The connector of claim 1, wherein the sealing piston includes an interior

surface, and a seal is disposed on the interior surface; the shaft includes an outer

wall, a flow passage defined by the wall, a sealing shoulder configured to engage

with the seal, and a plurality of openings through the outer wall leading to the flow

passage; and the length of the seal measured parallel to the longitudinal axis is

greater than the length of the openings measured parallel to the longitudinal axis.

6. The connector of claim 1, further comprising a push rod connected to the

shaft.

7 . A connector for connecting a first fluid system to a second fluid system,

comprising:

a front body that includes a connection mechanism configured to connect the

connector with the second fluid system;

a rear body having a portion disposed around the front body, the rear body

and the front body being movable relative to each other in a direction parallel to a

longitudinal axis of the connector;

an actuating sleeve disposed around the front body and the rear body;

a mechanical advantage mechanism engaged between the actuating sleeve,

the front body and the rear body;

a sealing piston disposed within the front body and the rear body and

including a forward end engageable with the second fluid system;

an anti-side load piston disposed between an outer surface of the sealing

piston and an interior surface of the front body

a shaft disposed within the sealing piston, the shaft is fixed to the rear body;

and



a spring engaged between the sealing piston and the shaft and generating a

biasing force that biases the sealing piston and the shaft in opposite directions.

8. The connector of claim 7, wherein the anti-side load piston includes a

wedge-shaped forward end that is configured to wedge into a bore of the second

fluid system.

9 . The connector of claim 7, further comprising a push rod connected to the

shaft.

10. A connector for connecting a first fluid system to a second fluid system,

comprising:

a front body that includes a connection mechanism configured to connect the

connector with the second fluid system;

a rear body having a portion disposed around the front body, the rear body

and the front body being movable relative to each other in a direction parallel to a

longitudinal axis of the connector;

a sleeve disposed around the front body and the rear body and being

movable relative to the front body and the rear body in a direction parallel to the

longitudinal axis;

a sealing piston disposed within the front body and the rear body and being

actuatable in a direction parallel to the longitudinal axis, the sealing piston including

a forward end;

a shaft disposed within the sealing piston, the shaft is fixed to the rear body;

and

a spring engaged between the sealing piston and the shaft and generating a

biasing force that biases the sealing piston and the shaft in opposite directions;

wherein the connector includes a connected stage where the connection

mechanism is connected to an end portion of the second fluid system, the forward

end of the sealing piston is disposed within an interior diameter of the end portion



and contacts a seal on the end portion, and the sleeve is disposed around the

connection mechanism and around an exterior diameter of the end portion.

11. The connector of claim 10, wherein the connection mechanism comprises

collets.

12. The connector of claim 10, wherein the connection mechanism comprises a

semi-cylindrical nest.

13. The connector of claim 10, wherein the sealing piston includes an interior

surface, and a seal is disposed on the interior surface; the shaft includes an outer

wall, a flow passage defined by the wall, a sealing shoulder configured to engage

with the seal, and a plurality of openings through the outer wall leading to the flow

passage; and the length of the seal measured parallel to the longitudinal axis is

greater than the length of the openings measured parallel to the longitudinal axis.

14. The connector of claim 10, further comprising a mechanical advantage

mechanism engaged between the sleeve, the front body and the rear body to provide

a mechanical advantage to overcome the biasing force of the spring.

15. The connector of claim 10, further comprising an anti-side load piston

disposed between an outer surface of the sealing piston and an interior surface of the

front body.

16. The connector of claim 10, further comprising a push rod connected to the

shaft.

17. A connector for connecting a first fluid system to a second fluid system,

comprising:



a front body that includes a connection mechanism configured to connect the

connector with the second fluid system;

a rear body having a portion disposed around the front body;

a sleeve disposed around the front body and the rear body and being

movable in a direction parallel to a longitudinal axis of the connector;

a sealing piston disposed within the front body and the rear body, the sealing

piston including an interior surface;

a seal disposed on the interior surface of the sealing piston;

a shaft disposed within the sealing piston, the shaft is fixed to the rear body,

and the shaft includes an outer wall, a flow passage defined by the wall, a sealing

shoulder configured to engage with the seal, and a plurality of openings through the

outer wall leading to the flow passage, and the length of the seal measured parallel

to the longitudinal axis is greater than the length of the openings measured parallel

to the longitudinal axis; and

a spring engaged between the sealing piston and the shaft and generating a

biasing force that biases the sealing piston and the valve piston in opposite

directions.

18. The connector of claim 17, wherein the connection mechanism comprises

collets.

19. The connector of claim 17, wherein the connection mechanism comprises a

semi-cylindrical nest.

20. The connector of claim 17, wherein the connector includes a connected stage

where the connection mechanism is connected to an end portion of the second fluid

system, the sealing piston is disposed within an interior diameter of the end portion

and contacts a seal at the end portion, and the sleeve is disposed around the

connection mechanism and around an exterior diameter of the end portion.



21. The connector of claim 17, further comprising a mechanical advantage

mechanism engaged between the sleeve, the front body and the rear body to provide

a mechanical advantage to overcome the biasing force of the spring.

22. The connector of claim 17, further comprising an anti-side load piston

disposed between an outer surface of the sealing piston and an interior surface of the

front body.

23. The connector of claim 17, further comprising a push rod connected to the

shaft.

























INTERNATIONAL SEARCH REPORT International application No

PCT/US2008/052912
A. CLASSIFICATION OF SUBJECT MATTER

F16L 37/28(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 8 37/28

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models since 1975

Japanese Utility models and applications for Utility models since 1975

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKIPASS (KIPO internal)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No

JP 2006-292072 A (HORII KEIJI) 26 October 2006 1-23
See abstract, Figure 1

US 4,924,909 B (Wilcox, Wayne) 15 May 1990 1-23
See abstract, Figure 1

Further documents are listed in the continuation of Box C See patent family annex

* Special categories of cited documents "X" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on or after the international "X" document of particular relevance, the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited t o establish the publication date of citation or other "Y" document of particular relevance, the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

26 JUNE 2008 (26 06 2008) 26 JUNE 2008 (26.06.2008)
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daej eon, 139 Seonsa-ro, Seo- LEE, Choong Han
gu, Daejeon 302-701, Republic of Korea

Facsimile No 82-42-472-7140 Telephone No 82-42-481-5694

Form PCT/ISA/210 (second sheet) (April 2007)



INTERNATIONAL SEARCH REPORT International application No

Information on patent family members P f T /TT OO /fl l 1

Patent document Publication Patent family Publication
cited in search report date member(s) date

JP 2006-292072 26 10 2006 None

US 4924909 15 05 1990 None

Form PCT/ISA/210 (patent family annex) (April 2007)


	front-page
	description
	claims
	drawings
	wo-search-report

